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PROBLEM TO BE SOLVED: To provide a ceramics honeycomb 
filter made unnecessary to especially provide one or more 
joined places for relieving thermal distortion, less prone to 
damage at the time of burning regeneration of trapped PM and 
enhanced in heat resistance, impact resistance, durability and 
productivity. 

SOLUTION: The ceramics honeycomb filter has a large number 
of almost parallel through-holes demarcated by porous partition 
walls so that the end surfaces of the filter are sealed checkwise 
fundamentally so as to close only the single ends of the 
through-holes. The through-holes are partially sealed at both 
ends. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the ceramic honeycomb filter which is a ceramic honeycomb filter which was divided by the porous 
septum, and with which the ends side of a gas inlet and a gas outlet is closed in the shape of a checker so 
that it may have two or more in general parallel breakthroughs and only one end of this breakthrough may 
be blockaded fundamentally, and is characterized by closing the ends about said a part of breakthrough. 
[Claim 2] 

The ceramic honeycomb filter according to claim 1 with which the breakthrough by which said ends were 
closed is arranged in the shape of a periphery. 
[Claim 3] 

The breakthrough by which said ends were closed is the shape of a periphery, and the ceramic honeycomb 
filter according to claim 2 arranged continuously. 
[Claim 4] 

The ceramic honeycomb filter according to claim 2 or 3 whose shape of said periphery has the shape of an 

approximate circle configuration, an abbreviation elliptical, or an abbreviation square. 

[ClaimS] 

The ceramic honeycomb filter according to claim 4 which the shape of said periphery is an approximate 
circle configuration, and is in 0.2r-0.6r from the core of this inscribed circle when setting to r the radius of 
the circle with which the location is inscribed in the cross section of said end face. 
[Claim 6] 

The ceramic honeycomb filter according to claim 5 which has 70% or more of the breakthrough by which 
said ends are closed in 0.2r-0.6r from the core of said inscribed circle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is the ceramic porous body excellent in thermal resistance and thermal shock resistance, is 
suitable as a filter which carries out uptake of the particulate matter, such as soot discharged by internal 
combustion engines, such as a diesel power plant, and relates to the ceramic honeycomb filter which is hard 
to damage in case combustion playback of said particulate matter by which especially uptake was carried 
out is carried out. 
[0002] 

[Description of the Prior Art] 

The diesel internal combustion engine or the lean combustion gasoline internal combustion engine contains 
the particulate matter (it abbreviates to PM hereafter) which uses as a principal component the soot called 
particulate MATA into the exhaust gas, and a ceramic honeycomb filter is used as an effective means which 
prevents bleedoff to the atmospheric air. Although PM for which dust was collected with the filter carries 
out oxidation combustion and is discharged as C02 by raising engine exhaust gas temperature periodically, 
thermal stress occurs at the time of this combustion, and it may damage a filter. 
[0003] 

Moreover, fuel injection (postinjection) is used from combustion of PM which carried out uptake by the 
engine in many cases, when the amount of marginal PM of a filter is small, postinjection is frequently 
needed and an adverse effect is in fuel consumption. Furthermore, since a filter does not reach temperature 
required for combustion of PM even if it carries out fuel injection at the time of delay, when it runs in the 
state of delay for a long time, the amount of marginal PM is exceeded, and there is also a possibility that 
combustion may start at once and breakage of a filter may take place at the time of subsequent transit. 
[0004] 

Although the cordierite which is a low thermal expansion ingredient was used from a viewpoint which 
reduces thermal shock resistance as a cure against breakage resulting from combustion of the 
aforementioned PM, when the amount of PM heat-resistant temperature carried out [ the amount ] uptake to 
about 1300 degrees C low deposited and burned across the limitation, there was a problem that an erosion 
tends to happen by the generation of heat. Although SiC which is excellent in heat-resistant temperature and 
corrosion resistance as an ingredient which replaces cordierite, and Si3N4 are also considered, since 
coefficient of thermal expansion is larger than cordierite, improvement in thermal shock resistance is 
desired. 
[0005] 

The structure which combined the smaller honeycomb is proposed as a cure, without really fabricating a SiC 
filter (for example, patent reference 1 reference.). With this structure, since the thermal strain generated at 
the time of PM combustion is eased by the junctional zone of low Young's modulus, breakage is avoided, 
and it is supposed that the uptake of more amounts of PM can be carried out. However, since a large number 
[ a junction part ], there is a possibility that manufacture manday may increase. 
[0006] 

Moreover, as a honeycomb filter which does not do heat damage during combustion playback as another 
cure, a honeycomb filter is divided into a central field and a boundary region, the capacity which enlarges 
ventilation resistance of a central field and is passed is stopped, the particle alimentation of a central field is 
reduced, and the increase and the approach of carrying out and increasing the particle alimentation of a 
boundary region are proposed in the capacity which makes ventilation resistance of a boundary region small 
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and is passed conversely (for example, the patent reference 2, 3 reference.). Specifically in the central field, 
the closure pattern which closes more than 4 eels (henceforth a breakthrough) as one unit, and closes one eel 
as one unit conversely in a boundary region is proposed. However, there is a possibility that a closure 
activity may become complicated and productivity may become low also by this approach. 
[0007] 

[Patent reference 1 ] 

JP,8-28248,A (1st page - the 5th page, drawing 2) 
[Patent reference 2] 

JP,4-148013,A (1st page - the 5th page, drawing 1, drawing 13) 
[Patent reference 3] 

JP,5-168834,A (1st page - the 5th page, drawing 2) 
[0008] 

[Problem(s) to be Solved by the Invention] 

two or more junction parts for this invention to ease a thermal strain — special ****** — there are nothings, 
and it excels in the thermal resistance and thermal shock resistance which are hard to damage at the time of 
the combustion playback of PM by which uptake was carried out, and endurance, and, moreover, aims at 
offer of a ceramic honeycomb filter with high productivity, and its manufacturing method. 
[0009] 

[Means for Solving the Problem] 

This invention offers the ceramic honeycomb filter which is a ceramic honeycomb filter which was divided 
by the porous septum, and with which the ends side of a gas inlet and a gas outlet is closed in the shape of a 
checker so that it may have two or more in general parallel breakthroughs and only one end of this 
breakthrough may be blockaded fundamentally, and is characterized by closing the ends about said a part of 
breakthrough. 
[0010] 

[Embodiment of the Invention] 

This invention is based on the knowledge which observed and analyzed the gas flow in the conventional 
ceramic honeycomb filter (it only abbreviates to a honeycomb filter hereafter). The conventional 
honeycomb filter has two or more in general parallel breakthroughs divided by the porous septum, and 
means the filter with which the ends side of a gas inlet and a gas outlet is closed in the shape of a checker so 
that only one end of this breakthrough may be blockaded. When the outlet side is closed when it says 
closing the square or triangle of white and black in this description to the squares pattern which put the 
breakthrough of an ends side in order alternately as closing in the shape of a checker, its attention is paid to 
one breakthrough and the entrance side of the breakthrough is opened, and the entrance side is closed by 
reverse, it says opening an outlet side. Usually, in the case of a square, in the case of a square and a triangle, 
there are many things of an equilateral triangle. 
[001 1] 

Drawing 2 explains the structure of the typical conventional honeycomb filter 20. (a) Drawing shows end 
view and (b) drawing shows drawing of longitudinal section of a flow direction, respectively, the inside of 
drawing, and 1 1 ~ a breakthrough — in 12, 13 shows a sealing agent and 15 shows gas flow for a porous 
septum, respectively. 

Processed gas enters from the breakthrough 1 without a sealing agent 13, and comes out of the breakthrough 
1 which passes the porous septum 2 and adjoins. A particle to carry out dust removing by the septum 2 of 
this porosity is caught. 
[0012] 

In drawing 2 , the gas flow 1 5 is illustrated so that it may become homogeneity, without being related to a 
location, but if it is observed and analyzed actually, it is not so. That is, the gas flow in the cross section 
parallel to an end face within the conventional honeycomb filter was not uniform, and knowledge that there 
being also many amounts of PM which the gas flow of the center of filter section is quick, and carry out 
uptake by the gas which flows in from a periphery in a core, and possibility of also generating in a core the 
breakage which combustion of PM is also performed in a core and is generated by the combustion are high 
was acquired further. 
[0013] 

This invention offers the honeycomb filter controlled not to concentrate the gas flow inside a filter on a 
center section, when ends originally close a part of breakthrough which closes only one end based on the 
above-mentioned knowledge. Although the ventilation resistance of the central whole field is raised by said 
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patent reference 2 and the patent reference 3 and it is made not to centralize gas flow on a center section, 
this invention establishes a field without gas flow in the boundary of a central field and a boundary region, 
and prevents a gas inflow to a central field from a boundary region. 
[0014] 

That is, the honeycomb filter (henceforth this filter) of this invention is a honeycomb filter which was 
divided by the porous septum and with which the ends side of a gas inlet and a gas outlet is closed in the 
shape of a checker so that it may have two or more in general parallel breakthroughs and only one end of 
said breakthrough may be blockaded fundamentally, and is characterized by closing the ends of some 
breakthroughs among said breakthroughs. In addition, although said the greater part of breakthrough closes 
only one end as only one end is fundamentally blockaded for said breakthrough, it is the semantics that a 
part is not so. The breakthrough (it only abbreviates to an ends closure breakthrough hereafter) which had 
ends closed serves as a field without gas flow, and intercepts substantially the flow of the gas between the 
central field inside it, and the boundary region outside it. The inflow of the heat to a central field can also be 
prevented by intercepting gas flow. 
[0015] 

Drawing 1 explains the structure of this filter. Drawing 1 is the schematic diagram of this filter 1 0 which has 
a circular cross section in a flow direction, (a) Drawing shows end view and (b) drawing shows drawing of 
longitudinal section of a flow direction, respectively, the inside of drawing 1 , and 1 — a breakthrough — 2 — 
a porous septum — in 3, 4 shows the sealing agent of an ends closure breakthrough, and 5 shows the flow 
direction of gas for a sealing agent, respectively, (b) Since an ends closure breakthrough is the field B 
without gas flow as it turns out that the gas flow 5 of drawing is seen, there is no flow of gas between the 
central field A inside it, and the boundary region C outside it. 
[0016] 

In addition, in this description, there is neither a gas inflow to this breakthrough nor the effluence of gas 
from this breakthrough closing ends, and the breakthrough concerned should just be substantially blockaded 
to gas. Although the approach of closing only the both ends of the breakthrough concerned as an example as 
shown in (b) drawing of drawing 1 is mentioned, it is not limited to it but the whole interior of the 
breakthrough concerned may be closed. When closing the whole interior of the breakthrough concerned, the 
heat capacity of the breakthrough concerned can be enlarged and the effectiveness which eases the 
temperature rise at the time of rapid combustion of PM in addition to the effectiveness which prevents a gas 
inflow to a central field from a boundary region can also be expected. 
[0017] 

In addition, if only both ends are closed without closing the whole interior of the breakthrough concerned 
and the space between the closure section is filled up with a heat-resistant particle like a silicon carbide 
particle, the effectiveness which eases said temperature rise can also be expected, rigid lifting is suppressed 
compared with the case where the whole breakthrough concerned is moreover closed, and it is desirable in 
respect of crack-proof nature. Although it may be filled up with a heat-resistant particle about all of ends 
closure breakthroughs when filled up with a heat-resistant particle, a part of ends closure breakthrough may 
be filled up with a heat-resistant particle. 
[0018] 

In this filter, although arrangement of an ends closure breakthrough is suitably chosen by the direction 
runoff distribution of the cross section of the gas which flows into the configuration of a honeycomb filter, 
or a honeycomb filter etc., it is desirable to arrange in the shape of a periphery within an end face. Creation 
is easy in the shape of said periphery having the shape of an approximate circle configuration, an 
abbreviation elliptical, or an abbreviation square, and it is desirable from a thing effective moreover. An 
approximate circle configuration means that it is a circle configuration on visual level here. The same is said 
of the shape of an abbreviation elliptical and an abbreviation square. 
[0019] 

In this filter, although it is desirable since the gas flow between said central fields and said boundary regions 
can be effectively intercepted if an ends closure breakthrough is arranged in the shape of a periphery within 
an end face and it is made to continue further, you may arrange discontinuously in the shape of a periphery 
within limits made into the object. The example continuously arranged by the shape of a periphery is (a) 
drawing of drawing 1 . The example nonsequetially arranged by the shape of a periphery is shown in 
drawing 3 . Drawing 3 is the schematic diagram of this filter 30 which has the same configuration except 
arrangement of drawing 1 and an ends closure breakthrough. 2 1 show the breakthrough by which only one 
end was closed in practice in the breakthrough although it was the location where 22 should become an ends 
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closure breakthrough about a porous septum when 24 arranges the sealing agent of an ends closure 
breakthrough and, as for 23, 26 arranges an ends closure breakthrough for a sealing agent continuously 
among drawing 3 , respectively. 
[0020] 

In this filter, the location of an ends closure breakthrough is also important. Although this location takes into 
consideration conditions,, such as description of the processed gas passed in this filter, and the rate of flow, 
and the optimal location is chosen, even if too close [ qualitatively / to a core ] and it separates from a core 
too much again, since desired effectiveness is hard to be acquired, it is not desirable. In addition, when the 
location of the shape of said periphery is pinpointed, it shall take so that the number of ends closure 
breakthroughs may increase most. 
[0021] 

When the ends closure breakthrough has been arranged in the shape of a periphery in the approximate circle 
configuration within an end face and the radius of the circle inscribed in the cross section of a gas stream 
outlet is set to r, it is desirable to arrange in the shape of a periphery in the location of 0.2r-0.6r from the 
core of this inscribed circle. 0. If it arranges at the core rather than 2r, although the inflow of the gas to a 
core or heat can be checked, there is accumulation of heat out of the periphery, and the maximum 
temperature of the part is almost same with the core when not preparing an ends closure breakthrough. On 
the other hand, since the number of breakthroughs which will contribute to filtration of PM further 
preferably since there is concentration of the gas in a core or heat inside if the location of an ends closure 
breakthrough is made into a periphery side from 0.6r decreases and a pressure loss becomes high, it is not 
desirable. In addition, when the configuration of the end face of this filter is with a circle, r becomes the 
radius of the circle of this end face. 
[0022] 

In this filter, when the end face of a filter arranges an ends closure breakthrough in the shape of a periphery 
to an abbreviation elliptical with elliptical [ of major-axis 2a and minor-axis 2b ], it is 0.2a-0.6a and an ends 
closure breakthrough is arranged in the direction of a minor axis from this core in the direction of a major 
axis from the core of an end face at the location of 0.2b-0.6b, it is desirable. Moreover, it is desirable, when 
the end face of a filter arranges an ends closure breakthrough in the shape of a periphery in the shape of an 
abbreviation square by the shape of a square of vertical 2a and horizontal 2b, it is 0.2a-0.6a and an ends 
closure breakthrough is arranged from this core in a longitudinal direction from the core of an end face to a 
lengthwise direction at the location of 0.2b-0.6b. 
[0023] 

In this invention, among the total of an ends closure breakthrough, it is desirable that there is 70% or more 
in 0.2r-0.6r from the core of said inscribed circle, it is desirable in it being 80 more% or more, and is 90% or 
more more preferably. It is the most desirable when the total of an ends closure breakthrough is in 0.2r-0.6r 
from the core of an inscribed circle, r is set to b of minor-axis 2b of the ellipse of this cross section when the 
end face of this filter is an ellipse. When counting the total of an ends closure breakthrough, and the circle of 
imagination is lengthened to the end face of this filter, this thing shall count at a part of ends closure 
breakthrough. In the case of drawing 1 , it is the case where it is in 0.46r 20 total, and, in the case of drawing 
3 , is the case where there is 14 piece =70% in 20 total in 0.46r. 
[0024] 

In this filter, the arrangement pattern of an ends closure breakthrough is not limited to drawing 1 and 
drawing 3 which were mentioned above, and the gas flow of a central field and a boundary region should 
just be divided substantially. The typical arrangement pattern of ends closure breakthroughs other than 
drawing 1 and drawing 3 is shown in drawing 4 . The breakthrough etc. is not illustrating among drawing. 
Drawing 4 (a) is a pattern with which the pattern over the perimeter is a duplex continuously. Drawing 4 (b) 
is the pattern which compounded the pattern nonsequetially arranged over the perimeter, and the pattern 
which quadrisects a periphery further. 
[0025] 

As an ingredient for closing an ends closure breakthrough in this filter, in it being the ingredient and this 
construction material of a honeycomb filter, since generating thermal stress is low, it is desirable. For 
example, when a honeycomb filter is Si3N4, also as for the ingredient for closing an ends closure 
breakthrough, it is desirable that it is Si3N4. The approach of closure is not restricted especially as long as 
gas is blockaded. 
[0026] 

Moreover, although it will not be restricted as construction material of this filter especially if it is the 
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ceramics, cordierite, Si3N4, SiC, etc. are mentioned. Moreover, as an application of this filter, although it is 

suitable as a filter for diesel particulate traps, it is not limited to especially this application. 

[0027] 

[Example] 

This invention is explained based on an example below. 
[0028] 

Eight silicon nitride honeycomb filters (henceforth the filter for assessment) of one apparatus with a die 
length of 1 52mm which has the circular cross section whose outer-diameter dimension is the diameter of 
144mm were prepared. The wall thickness of the porosity septum between 31 eels / cm2, and a 
breakthrough of the breakthrough (eel) consistency of the filter for assessment is 300 micrometers. All the 
filters for assessment were first closed in the shape of a checker. 
[0029] 

Among these, about seven of Example 1 - Example 7, an ends closure breakthrough is formed further, and 
especially the example 8 is considered as as [ checkered ], without forming an ends closure breakthrough. 
The distance from a core is changed in 8 -5 5mm by the pattern which has arranged continuously Examples 1 
other than example 4 - Example 7 in the shape of a periphery like drawing 1 . Example 7 filled up building 
envelopes other than the closure section of an ends closure breakthrough with the nitriding cay elementary 
particle (the product made from DENKA, trade name:SN-BL) with a mean particle diameter of 10 
micrometers in Example 3. Example 4 is comparatively made nonsequential for 7 minutes so that it may 
become equal like drawing 3 omitting an ends closure breakthrough the shape of a periphery. 
[0030] 

Next, in order to check the effectiveness of an ends closure breakthrough, the filter for assessment of 
Example 1 - Example 8 was set to the diesel-power-plant trial bench, after depositing 20g PM, by 
postinjection, engine exhaust gas temperature was raised and PM was burned. Two or more thermocouples 
were inserted in the filter for assessment from the gas outlet side, and the maximum temperature gradient 
was searched for from the temperature data which measured and measured internal temperature at the time 
of a maximum temperature and combustion at the time of combustion. Time amount of postinjection was set 
as for 10 minutes. Ejection and the visual inspection according the existence of a crack to viewing estimated 
the filter for assessment after that. Moreover, the pressure loss before and behind postinjection (henceforth a 
pressure loss) was also measured, and it converted into the pressure loss in 400m3/h. A result is shown in a 
table 1. 
[0031] 
[A table 1] 
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[0032] 

[Effect of the Invention] 

With this filter, since the structure which establishes a field without gas flow in the boundary of a central 
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field and a boundary region, and prevents a gas inflow to a central field from a boundary region is adopted, a 
maximum temperature is reduced at the time of the maximum temperature gradient at the time of 
combustion playback of PM, and combustion, and it is hard to damage. Moreover, a means to prepare a field 
without gas flow also only closes the ends of the eel of a specific location, it is simple, and productivity is 
also high. If the ends of a specific breakthrough are closed as structure which prevents a gas inflow and the 
building envelope between the closure sections of this breakthrough is filled up with a heat-resistant particle, 
the effectiveness which eases the temperature rise at the time of rapid combustion of PM is also expectable. 
Therefore, by this invention, it is hard to damage at the time of combustion playback, and excels in thermal 
resistance, thermal shock resistance, and endurance, and, moreover, a honeycomb filter with high 
productivity can be offered. 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of this filter, (a) Circular sectional view, (b) Flow direction drawing of 
longitudinal section. 

[Drawing 2] The schematic diagram of the common honeycomb filter 1 0 closed in the shape of a checker. 

(a) Circular sectional view, (b) Flow direction drawing of longitudinal section. 

[Drawing 3] End view of this filter which closed ends intermittently in the shape of a periphery. 

[Drawing 4] Drawing 1 of this filter, the example of a pattern of circular sectional views other than drawing 

3. 

(a) The pattern with which the pattern over the perimeter is a duplex continuously, (b) The pattern which 
compounded the pattern nonsequetially arranged over the perimeter, and the pattern which quadrisects a 
periphery further. 
[Description of Notations] 
10 30: This filter. 

20: The honeycomb filter closed in the shape of [ conventional ] a checker. 

1, 11,21: The breakthrough by which only one end was closed. 

2, 12, 22: A porous septum. 

3, 13, 23: The sealing agent for closing one end 

4 24: The sealing agent for closing ends. 

5 15: Gas flow. 

26: The breakthrough by which only one end was closed in practice although it was the location which 
should serve as an ends closure breakthrough when arranging an ends closure breakthrough continuously. 
A: A central field. 

B: A field, an ends closure breakthrough without gas flow. 
C: Boundary region. 

r: The radius of the circle inscribed in the cross section of a gas stream outlet. 
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[Drawing 1] 
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[Drawing 2] 
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[5**31 2 ] 

[ ft sfc« 3 ] 

mib was a* it jh z tifznMK&mtf:. fr^>mM#Diz&u & nx ^it*« 2 fa«<o-t 9 5 

[f&SfcJg 4 ] 
[If* 5 5 ] 

f gtrtgnof^^e. 0. 2r~0. 6 il:fc5S*S4|2iWt757?^^ = *A7 
[f**=® 6 ] 

ffiftffi1i%&M±£ HnX^^ZMmiKOft. 7 0%£t_h^mrfBrtSRO^^A»e>0. 2r~0 
. 6 r(£$>5ft*:*5!2tt£>-fe75 y^/N=*A7-f 

[3&9!<Z>8¥iNB&®i8>l] 

[ 0 0 0 1 ] 

#*93tt* Bftttt* SfRUff^ttfcfcftfc-fc 9 5 s> * * *?L#T», 9* - If v ^ ft if 
[ 0 0 0 2 ] 

a u- f 9 - i: fi fl 5 * x 4: k "f 5 (6IT« PMiriSt) * A/ X 

*5<3 S -?:co^:^--cDjfefflSrg5Cfl-^ft#Si: L T ir 7 5 y ^ ^ a = * A 7 ^ 4S«i $ 

co 2 t LT#W $iv5*5, rw^*|i*lcf^fS:77*s|§^b, 7 >r * 

[ 0 0 0 3 ] 

ft 5 <!: *s # < , 7 ^ <z> RB # P M * # £ v% £ |g f£ K # h-fv^i^^a^dS^S 

k & g & *a g »c g u & t a> ; g b# w , &%s#.mx7kfi vtzm-tiztemfrp urn^m 

o 

[ 0 0 0 4 ] 

Htrf50PMO^j^»c@Hi-^^«^mtLTiBf^«^1±Sr^^i-SS^^b^l^l^aM^ 
-CfoS^-x-f^^-Y h # A3 £ ft T V" 5 2* , It i& ifi & a* 1 3 0 0X;k&<ffiMVtzP 

M*&mft&mz.xmm\^&im-r z -t © * in j: »j j§ » a* e r y t ^ o mm&$> 

ofc„ 3 — f^X7^ htd^^S^^-i: LTWS&MS, BS^ttlC&ft-SS i C-^S i 3 N 
4 t>%t e.n5i5fi^s$i5 3 -f^x7^ h < fc9*tv*fc*iHII«f*tt«>to_hasS*ft 
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[ 0 0 0 5 ] 

5 . 

[ 0 0 0 6 ] 

#ff5:6fc2, 3#fi§„ ) . Mr#&)\zii, * <L> ^ i£ (i 4 ir a- (»T> H?L ) « 

3 *» -=Er ft 2* fe 5 o 
[ 0 0 0 7 ] 
[#fPX* l 1 

fH? 8 - 2 8 2 4 8 t^li (ill~f 51, 120) 

[»ffXt2l 20 
#1^ 4 - 1 4 8 0 1 3 t^i (111-151, III, Ml 30) 

[ttfiF£«3] 

!HPI? 5 - 1 6 8 8 3 4 f^S (IU-I5I, S2S) 
[ 0 0 0 8 ] 

[ « 93 # * * U J: 5 it5Hi] 

©««s£i*i::*jitnc<v^ Erne, m$&wm&. m^mic&n^ L*»t*Ktt©iKv^ 

[ 0 0 0 9 ] 

[R*«r*»i-«fcft«>#«] 30 
[0010] 

[ is E© HIS ©?£*&] 

38 S>3 »i , ?E3l5©t7? y^^As^A?^^^ (£17, ^lc/N = *A7^/w^i:lil&^-) 
ft©#*dlcft£«£?-8P#TL*:*nJUcg<5< 0 ?t*©A = *A7^;v? tli. ?L S © Ri 

J: plc^^An i^^WP©WffiBi5Hit&t^^lc*f±J^t^5 7^^ ; ?S:V^5. #91 40 
*ffl * lc *i V> T , HTfe^«l^tcitil:-r5i:«, M#5®©R:a7L£ra£m©E3£7££fcl*H:ft 
^§rHv^vMc&^fc*&gm«l-^it1-5-££v^, lo©II?Ll:f 1 L £ # , 

[001 1 ] 

IH2-e«;*6<)^^5S(O/^ = ^A>'-Y/w^2 0©«jSSrIftK-t-5 o (a) 0 ig B @ , ( 
b) IzmS&ft^faoiSI^SHSr^ft^ft^-t-. El * , 1 1 lillfl-?:, 1 2 li#7Lf 
i^, 1 3»i£fJh#£, 1 5 «: # ;* »S ft £: , ^ tlfiiSt. 

* \*M ± & 1 3©fc^;ffa?Lia>bA>?#?LK©BgB23rai!LTgSS-t-5ma 50 
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[0 0 12] 

m 2 x\-z# i 5^«Mt-ii#-*-f»c*a — »c^5<tpfc@^bTfe5^> n&tc^gs 

M <D ^ n *s ^ — T* 14 & < , JiaS5*^e>gK^jitf^^^i 9 

ft # a < , SfttSPMitfiSlit^v^i:, £bfcf4PM©B8st I P'kg&-CfT:feft, 
[0013] 

f§ K 14 , ±12331 Jl £ <5 # % 3^ 3fe . >tfig<D^Sr*flh-r-5Ril?L<D-gpSri^^*tcitihi- 
5: t lei 9 7-f /v^rtStro^f^jlJiirtifeS^il'L.'iv^ 5 i:$J»UfcA = * A7 io 
^/>^^rii«i-5„ iKr is # 3: ifc 2 , #i*;£M3^»4^'k®i$:£#©a»3gfcT:£:_L»fT# 
*^fttr*:!*!:g]nc*'p£-e-&V'> < fc pJd-f-^fco-efeS^, #3§9n4<p'frffii£tjga®*£2: 

[0014] 

1" & fc> *> , *%?g(?D^Nn^A7>f/w^ ( £A T , ^c^-fA^tv^S) f4 , © M MX K 

PI £ ft £: , ^^ofe*5tpft2p^/j;Kii?LSr*L, aE*ftt£tiTGJta?L<Z>Ji-iila*2*0!8£ 

ftsi 5 i^xap fcjjf^apwpiiaiffiasiUftfltai^^stJtsftTv^s^sj&A^-f^^ 
*Wfcwrejr;a?L*^-iii©**B8*4ft5fcw:. wimnmn<o±nft& # as © ^ & §t it -r 20 

JtSi?Lil5t) xmit<ot£\,*&m b ft t) , *ftJ:0rt«o«p4j>fia*t, *rftJ:9*l> 

«o«ia««fc©iBTr©^r^©«ft*stfrwKawf-f-*. ^^MftSriiif-rs^-btca: 9 

[0015] 

*7*A'*©flia«:BlfcJ:9R91-t-3 0 llli, ^ft^lRjtcR^^fffiSr^ri-^^^^/v 
^1Ocd«EB&0-C&5. (a) 13 {4 Sg ® 0 £ , (b) HteMft#|p)©Jg8rffiEI£-?:ft^ft 
^ -T . Bit, lttllS.*, 2tt#?LJIoBHeSr» 3 f 4 £f lb # S: , 4ttM^Mitff®TL 
© *f at # & , 5f4#x©$ftft;£[Rj&, ^- ft ft ^ -f „ (b) laco^fxggftSSr^Si:^*^ 
5J;5fc, M^^itma?L#;tf;*^ft©&^^i£B-?fc3 7cs?>, f^i 9 30 
At s * ft £ fj^i-fiflo^a^^c t©ra»c^f^<o««ftr±4v> 0 

[0016] 

fc*5, # 93 *H • K *5 T , PfiB«:it.il:-*-SfclS, flEJCa?L^OSf^atA^»ttJia7L*»feO 
# x Sfc fctl as ft < , 0*Ktttc;ff.*fc#LTyittJra?L#H!*Sft-cv*fttfJ:v>. 
Si© (b) HOJ:5k:SWEJia?L©l5i8»*!ttSr»ih-*-S*-St*s*»ffeftS*» ft lc 
HJfeSftf* S^Xa?L©l*)S|5£:#3:#tit U fc «£ ^ 0 ^ jr a ?L © SB ± ft £ m it -f 5 
S »c f4 , S^Ka?L©^§*5r7c#<-r5^i:^-e#, Jia^^*^tp-ij.Sigc^©^fx 

MASria.ihi-53S)m{c*n^-cPM©^a^«l^©?as±#*i^S3i-5S!j*t>»i#-e$Sc 

[0017] 

4*5, tS^Kaft©ft^^#£»itii:1Mcffi88gl5*:tt££fitL, *©§titg|5©|ig©£ra& 40 
^fb^^^ife^©J;p4B^tt3(a^^^iKi-5i:StrlB?aS-h#^igfp-r-53a^ : 'l>^#-e# 
, L*>fc!!mHaft:£#&§tlt^S4#^K:Jfc^Tmte©Ji#as»*feft»* 7 ? ? &<D& 

-e»*bv> 0 iss^^4iK^Sr?Eai-5«-e•^cl4M4Si^JJ:Ka7L©^:^fiJ^cov^TB^^4!f5^^sr 

[0018] 

*7-f ;u?t;i5V^T, l^^§tJhKa7L©iHettx ^ = ^A7-</w^©^^-^>^ = *^7-f 
/i-^tc^Ai-i^^©«l»f®^iR]Jitai^*4if(cj: OltiK^ns^, 38 ® 4* lc 
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[0019] 

•5 b m & & b m m m m m & b omo # xmn & * & \zm&-? $ 5^*0* u v^a* 

© (a) 0 -e 5 „ JS#^*»^i£{ciEebfceiJ£0 3K:^i-. 0 3 W: , 01 i: ® $g #J it 
liTLoEfEJl^ll^-i^^ftS^^^^^aoroSlii&i-efcS,, @3f, 2 1 lil 
alTLSr, 2 2 li^?LI<DSIIS:, 2 3 liSJt#!r> 2 4 \Z m t%%t it M MIL <0 m ± W & . 2 

, H SB , ;taSo^2S£t.it£*x*:Ha?L&, ^iT,^n*-To 

[ 0 0 2 0 ] 

$a S # © -t£ # . & « §©^#Sri$ LtiS^ftlisi^^ns*^ 3£ iHj K fi * 'fr 
lc5fi-TfTt*^:4 I 'ij«^6)giH-t-rT'b^TSo^imf4#6,tv^< ^ $f * L < ft W ft 
*J> US 12 5 £ * tt> PS»»±Jta?LoRiStt#<4SJ:5Ci5fc 

©tt5. 
[ 0 0 2 1 ] 

RO^SSrr t Lfctt, RrtSH ©f>i^ t> 0 . 2r~0. 6rOfi[g{Cjl^^iBS-r 
5©^j^$ tiN t 0. 2T£*)i>^>b\zmmTZb^'bU^<Dtfx^1&<DffiAftW. ; gX'% 

sfewo, o a- g& o * » a* t> , ^<^a5^wSiStasttMig$tJtma?L?r^tt 4 

v> » ^ W * -i> g& £ 2b * 9 ^ ^ # ft v-> . — *\ Wili#.ikJta?L©tt11«:0. 6 r i 
tt5i % ft^^*<fr^^©#*^S&©**2 s fc5fc*#l£l-<ft<. £ K x P M <£> ^ 

a^^#^3Raft&as^^Lff»;a J ii5<ft5fc#0;£u<ftv^ ft , * ^ ^ /v * 

®©^#asR-?-?fc.5S§-£-fi. r J:±gESgffi©RcD¥@i:ft5. 
[ 0 0 2 2 ] 

2f:7^/w^tc*5VNT, 7-f/w^roiS[SiSfttt2a. Stt2boffiR?^^-eMiffiitiiima?L 
Sr!5&*»R^^»-Jl^l-iae-rs©-^lcf4, it ±1I?LS: 3& ® © f >bfr h [rHc 0 

. 2a~0. 6a d> O K 4> <fr ^ ® 3* ft I- 0 . 2b~0. 6 b © fi[f El t 5 i: 

»«CH«i:EIt5»*C», PSi»»JhJCa7LSr«BiO'*>'£?a»fellE*lSlfc0. 2a~0 
. 6 a T , a> o <k d> £> #t * ftfc 0 . 2b~0. 6b<o&eic:lES-t-5 2:£?*UV^ 
[ 0 0 2 3 ] 

*»Wfc*JV^T, P5»»lh)ra?LO^*«f» 7 0%K±iJSiiertgROti>i^0. 2r 
~0. 6rfc*>«rfc39«**b<, SbKli8 0%a±-Cfc5iff4L< 4 .±!)ff4L< 
ftQOyoJ^i-CfcS.M^^lhKaTLO^iSc^SrtSRO^^-ii^O. 2r~0. 6 r K: ifc 

birft-5. Kffl»JJ:ia?L©^RSr* ^ V h *7^/v^O^®tC(S?BORSr?l 

v>fcit^M^#titKa?L<o-sp-^t>*^^t><o«^!>^h-r5t > coi:-r^o 0 1 © *§ -a- 

«0. 4 6 i l:it 2 OifcSi^T'fc 5 , B3©i^li0. 4 6 r ti»2 Ofit 1 4 
m = 7 0%$>5®^-T?fo5. 
[ 0 0 2 4 ] 

* 7 .< * fc*5V*TW«*tJtJta?L«>Ea/**' — li lift i£ L fc 0 1 , 0 3 »C RS 3£ £ *t -5 t 
©-C*ift<, 4''L^«EtJa5a®^i:w^^a{t^^*s^®&t)l-^■»r$^^Tv^^^^i < t^^„ 01, 

03£t^owa»jhjra?L©«a«i*E«A!^->srH4»cs<-r. Ht. jt a ?l * « a * 

LtV>4t\ 0 4 (a) lil^KllC^MIcSS^^-^^ 2llC)iotV^/^->-C$) 

So 04 (b) n*mwttoizi£m\zm^xwiw.-tz'<?->'bmm& : $:£<bic4frm-rz> 

[ 0 0 2 5 ] 

#7 -< 9 \z%>\,^X m*%%S Jh JC a 7L «: *t iti" 5fcft©»S i: Ltli, /n^^a^^/w^O 
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N 



4 -e h 5 t # ii » 



N 4 t? s n t 



[ 0 0 2 6 ] 



$ ft v> i* » 



^7>f F, Si 3 N 4> S 



i C ft if » * If b 4T, 5 



fc r £ fi 5 <z> -e « ft v> . 

[ 0 0 2 7 ] 
[H*«l] 

[ 0 0 2 8 ] 

^i^tffii5ISl 4 4mm<OM»fflS:tt5SJ 1 5 2 m m tf> — ftiotftt^ Ha = 
# a 7 >r /i' * ( T . fFti5^7.f/v*t^5) £ 8 <B «P 4ii L fc . 7 /v? ©II?L 

[ 0 0 2 9 ] 

rwp*,. ^»Jl~^J7(07^H^clov^T»4w^f^JhKa?lSr$e>^c^^u. ey 8 ji # k: m as 

/i moiftr^^e^ ( >- # # §SU m&4> ■ SN-BL) -e^EJgbfc. 0!l 4 ft El 3 £ |^ 

[ 0 0 3 0 ] 

>- v?^ f* ®* ^ »C -fc s> Kt2 0 g©PMSr*St, # h^y^i^i'ayiaot 
*»b**©!»«*t*«lAUTrt»aaESrW7feU % 81 S t fcfil r - ^ biil^f Sifil 
ffi m 7 4 /I* * * & V m V , ? 9 y 9 & S « K: J: 5 fl- m & j£ T* f¥ fa L . * # 



[ 0 0 3 1 ] 
[ S 1 



t> 2BI ;S L , 4 0 0m 3 /ht? 
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